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([3, 4, 5, 7, 8])
$KdV$ $KdV$
$(KdV$ $)$ ( $KdV$

















$\Omega=\frac{1}{2}D_{s}^{2}+2\kappa+\kappa_{s}D_{s}^{-1}$ $(D_{s}= \frac{\partial}{\partial s})$











$( \omega_{0})_{\gamma}(X, Y)=\int_{S^{1}}\det(X, Y)ds$ , $X,$ $Y\in T_{\gamma}(\Lambda 4),$ $\gamma\in \mathcal{M}$
( $\gamma\in \mathcal{M}$ $X,$ $Y$ $\gamma$
$\mathbb{R}^{2}\backslash \{0\}$ )
. $\omega_{0}$ 2. $\mathcal{M}$ $H_{n},$ $n=1,2,3,$ $\cdots$ $dH_{n}=\omega_{0}(X_{n}, \cdot)$
$n$ $KdV$ $\mathcal{M}$
$X_{n}$ $\omega_{0}$ $H_{n}$ (
$H_{n},$ $n=1,2,3,$ $\cdots$




1 $\mathcal{M}$ $(0,2)-$ $\omega_{1}$












(i) $S^{1}$ $SL(2;\mathbb{R})$ :
$\mathcal{M}\ni\gamma\mapsto\gamma(\cdot+\sigma)\in \mathcal{M}$ , $\sigma\in S^{1}$ ,
$\mathcal{M}\ni\gamma\mapsto A\gamma\in \mathcal{M}$ , $A\in SL(2;\mathbb{R})$ .
$\omega_{0},$ $\omega_{1}$
$Ker(\omega_{0})_{\gamma}=T_{\gamma}(S^{1}\cdot\gamma)$ , $Ker(\omega_{1})_{\gamma}=T_{\gamma}(SL(2;\mathbb{R})\cdot\gamma)$ , $\gamma\in \mathcal{M}$
(ii) $(\mathcal{M}, \omega_{1})$ $S^{1}$- $\mu_{1}$













$\hat{\alpha}_{s}=$ $\beta$ $\hat{\kappa}(\cdot, t)$
$\hat{\kappa}_{t}=\hat{\beta}_{ss}+\hat{\kappa}\hat{\alpha}_{s}+\hat{\kappa}_{s}\hat{\alpha}\equiv\hat{\Omega}(2\hat{\beta})$ , $\hat{\Omega}=\frac{1}{2}(D_{s}^{2}+\hat{\kappa}^{2}+\hat{\kappa}_{s}D_{s}^{-1}\hat{\kappa})$





$\hat{\kappa}$ $n$ $KdV$ $\hat{\kappa}_{t}=\hat{\Omega}^{n}\hat{\kappa}_{s}$
([5] ) 1
2 $E^{2}$ $\langle\cdot,$ $\cdot\rangle$ $\hat{\mathcal{M}}$ $(0,2)-$ $\hat{\omega}_{0},\hat{\omega}_{1}$





$d\hat{H}_{n}=\hat{\omega}_{0}(\hat{X}_{n}, \cdot)$ , $d\hat{H}_{n+1}=\hat{\omega}_{1}(\hat{X}_{n}, \cdot)$ , $n=1,2,3,$ $\cdots$
3
$\mathcal{M}$ $\mathcal{M}^{\mathbb{C}}$






$\hat{\gamma}$ : $S^{1}$ $\mathbb{C}$
$\gamma=\Phi(\hat{\gamma})=(-\hat{\gamma}_{s})^{\frac{1}{2}}(\begin{array}{l}\hat{\gamma}1\end{array})$
$\gamma\in \mathcal{M}^{\mathbb{C}}$ 1) $\hat{\gamma}$ $ffi$ $\hat{\kappa}$ $\gamma$ $\kappa$
$\kappa=\frac{\sqrt{-1}}{2}\hat{\kappa}_{s}+\frac{1}{4}\hat{\kappa}^{2}$
$KdV$ $KdV$
$\Phi$ : $\hat{\mathcal{M}}arrow \mathcal{M}^{\mathbb{C}}$ $KdV$
$KdV$
([5])
3 $(\omega_{0}, \omega_{1}, \{H_{n}\})$ $KdV$ $\mathcal{M}^{\mathbb{C}}$
$(\hat{\omega}_{0},\hat{\omega}_{1}, \{\hat{H}_{n}\})$ $KdV$
$\Phi^{*}\hat{\omega}_{0}=\omega_{0}$ , $\Phi^{*}\hat{\omega}_{1}=\omega_{1}$ , $\Phi^{*}\hat{H}_{n}=H_{n}$ $(n=1,2,3, \cdots)$
4
$C=\{(z, w)\in \mathbb{C}^{2};zw=1\}$ $\mathcal{M}_{B}$
$\gamma=(z, w)\in \mathcal{M}_{B}$ $\tau=z_{s}/z(=-w_{s}/w)$ $\gamma$ $\kappa$
$\kappa=-\sqrt{-1}\tau_{s}/\tau$















$\gamma\in.\mathcal{M}_{B}$ $T_{\gamma}(\mathcal{M}_{B})$ $\{\mu\gamma_{s};\mu:S^{1}arrow \mathbb{C}\}$ $k=$
$0,1,2,$ $\cdots$ $\mathcal{M}_{B}$ $(0,2)-$ $\omega_{k}$
$( \omega_{k})_{\gamma}(\mu\gamma_{s},\tilde{\mu}\gamma_{s})={\rm Im}\int_{S^{1}}(-\sqrt{-1})^{k}(D_{s}^{k}(\mu\tau))\cdot\overline{\tilde{\mu}\tau}ds$,
$\mu\gamma_{s},\tilde{\mu}\gamma_{s}\in T_{\gamma}(\mathcal{M}_{B}),$ $\gamma\in \mathcal{M}_{B}$
$\mathcal{M}_{B}$ $H_{n},$ $n=1,2,3,$ $\cdots$
$H_{n}= \frac{1}{2}{\rm Re}\int_{S^{1}}(-\sqrt{-1})^{n-1}(D_{s}^{n-1}\tau)\overline{\tau}ds$ .
4 (i) $\omega_{k},$ $k=0,1,2,$ $\cdots$ $\mathcal{M}_{B}$
(ii) $n$ $(\omega_{k}, H_{n+k})$
$dH_{n+k}=\omega_{k}((D_{s}^{-1}\Omega_{B}^{n-1}\kappa_{s})\gamma_{s},$ $\cdot)$ , $k=0,1,2,$ $\cdots,$ $n=1,2,3,$ $\cdots$
$\mathcal{M}_{B}$ ( )
$\{\omega_{k}\}$ ( ) $(\{\omega_{k}\}, \{H_{n}\})$
1 $KdV$
$H_{1}$
$\mathcal{M}_{1}=\{H_{1}=c\}$ ( $c$ )
$\sigma$
$\sigma(\alpha\gamma+\beta\gamma_{s})=2\alpha\gamma$ , $\alpha\gamma+\beta\gamma_{s}\in T(\mathcal{M})$
$\mathcal{M}$ $X$ $(D_{s}^{2}+\kappa)X$ $\gamma$
$X$ $\mathcal{M}_{1}$ $X$ $\sigma$
30
$\gamma\in \mathcal{M}_{1},$ $X,$ $Y\in T_{\gamma}(\mathcal{M}_{1})$
$( \omega_{2})_{\gamma}(X, Y)=\int_{S^{1}}\det(X, (D_{s}^{2}+\kappa)\circ\sigma^{-1}o(D_{s}^{2}+\kappa)Y)ds$
. $\omega_{2}$ $\mathcal{M}_{1}$. $dH_{n+2}=\omega_{2}(X_{n}, \cdot),$ $n=1,2,3,$ $\cdots$
$\sigma$
$\omega_{0},$ $\omega_{1}$
$( \omega_{0})_{\gamma}(X, Y)=\int_{S_{1}}\det(X, \sigma(Y))ds$
$( \omega_{1})_{\gamma}(X, Y)=\int_{S^{1}}\det(X,$ $(D_{s}^{2}+\kappa)\circ\sigma^{-1}(\sigma(Y)))ds$
$(H_{1}, H_{2})$ $\mathcal{M}_{2}=\{H_{1}=$
$c_{1},$ $H_{2}=c_{2}\}$
$( \omega_{3})_{\gamma}(X, Y)=\int_{S^{1}}\det(X, (D_{s}^{2}+\kappa)\circ\sigma^{-1}\circ(D_{s}^{2}+\kappa)\circ\sigma^{-1}o(D_{s}^{2}+\kappa)Y)ds$
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